Abstract This chapter describes the current classification scheme of supernovae (SNe). This scheme has evolved over many decades and now includes numerous SN Types and sub-types. Many of these are universally recognized, while there are controversies regarding the definitions, membership and even the names of some sub-classes; we will try to review here the commonly-used nomenclature, noting the main variants when possible. SN Types are defined according to observational properties; mostly visible-light spectra near maximum light 1 , as well as according to their photometric properties. However, a long-term goal of SN classification is to associate observationally-defined classes with specific physical explosive phenomena. We show here that this aspiration is now finally coming to fruition, and we establish the SN classification scheme upon direct observational evidence connecting SN groups with specific progenitor stars. Observationally, the broad class of Type II SNe ( § 4) contains objects showing strong spectroscopic signatures of hydrogen, while objects lacking such signatures are of Type I, which is further divided to numerous subclasses ( § 2, § 3). Recently a class of super-luminous SNe (SLSNe, typically 10 times more luminous than standard events) has been identified, and it is dicussed in § 5. We end this chapter by briefly describing in § 6 a proposed alternative classification scheme that is inspired by the stellar classification system. This system presents our emerging physical understanding of SN explosions, while clearly separating robust observational properties from physical inferences that can be debated. This new system is quantitative, and naturally deals with events distributed along a continuum, rather than being strictly divided into discrete classes.Thus, it may be more suitable to the coming era where SN numbers will quickly expand from a few thousands to millions of events.
Introduction: the physical basis of supernova classification
The first classification of SN explosions was introduced by Minkowski (1941) based on spectroscopic observations of 14 events. Minkowski designated the larger subgroup of 9 nearly homogeneous events as Type I, while the other 5 events were designated as Type II. The spectra of Type II SNe were quite diverse but all showed signatures of hydrogen, while Type I SNe did not. Wheeler & Levreault (1985) identified a sub-class of SNe I which differs spectroscopically from the dominant population, and Elias et al. (1985) coined the terms SN Ia for the dominant group and SN Ib for this new subclass. Harkness et al. (1987) identified signatures of He I in peak spectra of SNe Ib and Wheeler & Harkness (1990) introduced the term SN Ic for a subclass of SNe Ib that did not show strong helium but were otherwise similar to SNe Ib (and different than SNe Ia). We will provide positive definitions for these classes below. Among Type II SNe, Barbon et al. (1979) divided these into two photometric subclasses characterised by light curves showing prominent plateaus (II-P) or declining in a linear fashion (II-L). Two additional spectroscopic subclasses of SNe II were introduced later: SNe IIb that transition from having hydrogen-rich early spectra to He-dominated SN Ib-like events near peak (Filippenko 1988) and SNe IIn that show strong and relatively narrow emission lines of hydrogen (Schlegel 1990 ). Filippenko (1997) reviewed SN classification in detail. Since 1997, numerous additional SN groups have been identified and new sub-classes proposed, most notably the class of broad-line SNe Ic (SN Ic-BL) that are associated with highenergy Gamma-Ray Bursts (GRBs) and X-Ray Flashes (XRFs; Woosley & Bloom 2006 ) and the newly-defined class of superluminous supernovae (SLSN; Gal-Yam 2012); all of these will be reviewed in detail below. However, it is now feasible to reformulate the classification of SNe based on their physical origin, rather than view it as a histroical sequence of large classes being split into smaller groups based on certain observed features. We will attempt to do this now. Table 1 summarizes the information we have regarding the physical origin of the main classes of SNe. In general, SN explosions are theorised to result from one of two broad variants of models: the thermonuclear explosion of white dwarf stars or explosive phenomena that follow the terminal collapse of the core of a massive star, see section 6 of this handbook, "Explosion Mechanisms of Supernovae", for details. We now have direct and strong evidence associating normal SNe Ia with white dwarf explosions, and many of the other classes with massive star explosions. Some ambiguity remains for some sub-classes of SNe Ia, Ib, and Ic for which only circumstantial evidence, such as host galaxy population and SN location studies exist, which provide similar results for these SN I sub-classes (e.g., Perets et al. 2010) . A similar situation exists for a sub-class of interacting SNe that are technically members of the SN IIn class, but are often assumed to result from white dwarf explosions that interact with circumstantial material (SNe Ia-CSM, e.g., Hamuy et al. 2003 , Silverman et al. 2013a ; see § 2.2). As the most massive white dwarf stars arise from progenitor stars with initial masses just below that of stars the end their life in core-collapse explosions, this is not unexpected. All major SN classes can be defined based on the peak spectral properties. Normal Type Ia SNe show strong signatures of Si II near peak ( (Fig. 2) . The common Type Ia SN 1991bg-like subclass shares these spectral charateristics. There is strong evidence ( Table 1 ) that both normal and SN 1991bg-like SNe Ia result from white dwarf explosions.
SNe Ib are defined by displaying prominent He I λ λ λ 5876Å 6678Å 7065Å absorption lines in near-peak spectra (Fig. 6 ), as well as relatively shallow OI λ 7774Å lines ( Fig. 1 ; see e.g., Matheson et al. 2001; Liu et al. 2016 ). These events also show an absorption line near λ 6150Å whose nature is debated. Following Parrent et al. (2015) and Liu et al. (2016) it seems like the evidence prefers associating this line with hydrogen Hα over Si II (contrary to, e.g. Filippenko 1997 ). There is strong evidence (Table 1) connecting this class with massive star progenitors, which seem to have all retained only a very small (but non-zero) fraction of their original hydrogen envelope.
Normal SNe Ic are overall similar to SNe Ib ( Fig. 6 ) but (by definition) do not show the three characteristic He I features near peak. However, they often do show a prominent λ 6150Å feature, that we associate with Si II (rather than with hydrogen, but see below), as well as a strong OI λ 7774Å . As shown in Fig. 1 , the location of these events in the line depth ratio diagram allows one to differentiate SNe Ic from both SNe Ia (a(λ 6150)< 35) as well as from SNe Ib (a(λ 6150Å )/a(OI λ 7774Å )< 1), regardless of the detection or lack of He I lines. While their similarity to SNe Ib and environmental studies suggest these explosions result from massive stars, conclusive evidence at the level existing for most other SN classes is still lacking.
The subclass of broad-line SNe Ic (SN Ic-BL, Fig. 12 ) show extreme line blending at peak, indicating emission from material moving at a wide range of velocities extending to 0.1c and beyond. A feature that can be identified with some certainty is the λ 6150Å feature (Fig. 12) while the IR Ca II and OI λ 7774Å blend into a single extremely broad feature for the most extreme events. This group of events attracted a lot of attention due to the association of some of these events with high-energy GRBs and XRFs, (e.g., Woosley & Bloom 2006) , and there is strong evidence that SNe Ic-BL arise from massive star progenitors.
We will refer to SNe whose photospheric spectra are dominated by strong, broad hydrogen lines as spectroscopically regular SNe II (Fig. 14) . This group includes the II-P and II-L groups mentioned above, as well as slowly-rising events similar to SN 1987A (e.g., Taddia et al. 2016a and references therein); the separation of this group into additional subclasses is further discussed below and in Chapter 3.2. There is strong evidence that regular SNe II result from the explosion of massive, supergiant stars (Smartt 2009 and references therein).
SNe whose spectra are initially dominated by hydrogen, but later develop strong He I lines (resembling SNe Ib) belong to the class of Type IIb SNe (Fig. 16) . The strength and persistence of hydrogen lines in these events varies. Recent works indicating that most and perhaps all SNe Ib also show traces of hydrogen in their spectra (e.g., Liu et al. 2016; Parrent et al. 2016 ; Fig. 16 ) may actually suggest that the Ib and IIb classes should be unified into a single class (IIb), with the designation "SN Ib" saved only to pure, hydrogen-free events; it is not clear whether such events have yet been observed. In any case, there is strong evidence that SNe IIb arise from the explosion of massive stars; in at least some cases these progenitors are yellow or orange supergiants (i.e., hotter than typical red supergiants; Smartt 2009).
Another spectroscopically-defined subclass of hydrogen-rich events are Type IIn SNe, that show Balmer emission lines with often complex profiles, including narrow (< few hundreds km s The last major class of SNe to be added to the growing list is superluminous SNe (SLSNe; reviewed by Gal-Yam 2012). These events are fiducially defined as being brighter than −21 mag at peak, but more physical definitions are being sought.
While no strong direct evidence are yet in hand, it is most likely that SLSNe result from massive star explosions; see below and in Chapter 3.8. 
Type Ia Supernovae
Type Ia SNe are the most commonly observed class of objects. The most luminous of all common SN types, they are strongly over-represented in flux-limited surveys, accounting, for example, for 67% of the spectroscopically-confirmed SNe discovered by the PTF and iPTF surveys, and 60% of the events classified by the large public ESO survey PESSTO (Smartt et al. 2015) . Using the newly-launched automated Transient Name Server (TNS 2 ) we find a similar fraction of the SNe designated during 2016 so far (60% of the total number and 65% of the SNe brighter than 19 mag) are spectroscopically SNe Ia. 
Regular Type Ia Supernovae

Peculiar Type Ia Supernovae
The spectroscopic homogeneity of normal SNe Ia serves to highlight unusual or peculiar events, that are more notable in this context. Here we review the more commonly observed sub-classes of peculiar SNe Ia. A more general description of this population is provided in Chapters 3.5 and 3.6. Mazzali et al. (2014) . Events belonging to the SN 1991T-like subclass have similar spectra to normal events after peak (middle; spectrum from Filippenko et al. 1992a ), but show very distinctive features earlier (Fig. 3) . Members of the SN 1991bg-like class (bottom spectrum from Filippenko et al. 1992b ) are also quite similar, but show a distinctive broad absorption trough (due to blends of Fe-group elements, e.g., Mazzali et al. 1997 ) spanning 4000 − 4500Å at peak.
SN1991T-like events
The prototype of this class of unusual events was pointed out by Filippenko et al. (1992a) ) we can deduce these are intrinsically rare events, accounting for less than 1% of the SN Ia population.
Other peculiar SNe Ia
Among the large numbers of SNe Ia discovered and studied over the years, several other events have been pointed out to be peculiar in their spectroscopic and/or photometric properties. 
Type Ib and Type Ic Supernovae
Type Ib and Type Ic SNe do not show strong hydrogen features, setting them apart from hydrogen-rich SNe II, and differ from regular SNe Ia in having a shallower depth of the λ 6150Å line (Fig. 1) . Their classification within the hydrogen-poor Type I class is more subtle, and will be discussed below.
Regular Type Ib Supernovae
SNe Ib show, by definition, strong He I absorption features around peak (Fig. 6 ).
For the large majority of observed Type I events the clear detection of He I lines is sufficient to classify these as regular SNe Ib; Fig. 6 shows the spectral appearance of such events. There are two rare classes that complicate this statement though. There are a few SNe with He I in their peak spectra and low expansion velocities. Another rare class is composed of events that show He I features around peak, but later develop nebular spectra dominated by Ca II lines. This class was first discussed by Perets et al. (2010) who showed strong evidence that these events arise from an old stellar population and proposed a WD origin for this class. It is clear that regardless of its exact origin, this subclass of events is unlikely to result from the same massive-star progenitors as regular SNe Ib; we discuss this group below in § 3.2.3.
An important issue related to the classification of SNe Ib and their distinction from SNe Ic and SNe IIb (see below) is the nature of the strong absorption seen around λ 6150Å at peak. Following previous works (e.g., Parrent et al. 2016; Liu et al. 2016) we consider it most likely that this feature is dominated by hydrogen Balmer Hα absorption, based on the striking spectral similarity with SNe IIb (Fig. 16) where the identification of this feature is clear. Assuming this feature is Hα, the hydrogen expansion velocities are higher than those measured from He or Fe lines (Liu et al. 2016) , as expected for a homologous explosion of a stratified progenitor star; an alternative identification as Si II (with a lower rest-frame wavelength) leads to Si II velocities which sometimes fall below the Fe velocities. Some contribution to this line from Si II is possible, and may be the reason for SNe Ib showing bluer λ 6150Å features than SNe IIb ( Fig. 16 ; Liu et al. 2016), reflecting an increased contribution from the bluer Si II line. An additional piece of support-ing evidence comes from late-time nebular spectra, where SNe Ib seem to show evidence for small amounts of hydrogen (Fig. 8) .
The distinction between SNe Ib and SNe IIb has been considered extensively by Liu et al. (2016) . They find that while all SNe Ib show evidence for hydrogen, the pseudo-equivalent width of Hα at peak is stronger in objects reported in the literature as SNe IIb (pEW=120 ± 24Å) than those reported as SNe Ib (pEW=31 ± 18Å), after they reclassify some objects, though. The fact that the difference between SNe IIb and SNe Ib may only reflect a continuous distribution of residual hydrogen envelope mass perhaps motivates merging these two subclasses into one (which should be called IIb, as these events contain hydrogen and are therefore SNe II), and reservation of the class of SN Ib to events that show no hydrogen at all, though whether such events exist remains to be seen. Fig. 7 for data sources). Spectra have been normalized at the peak of the strong OI λ 6300Å emission line. Note the pronounced shoulder redwards of this line seen in Type Ib spectra, which is likely a weak contribution from hydrogen Hα; this feature is lacking in nebular spectra of SNe Ic. Narrow emission lines (Hα, NII and SII) are from the host galaxies.
there is noticeable heterogeneity (Pastorello et al. 2016) , including a group of events with prominent hydrogen lines in addition to He I (Pastorello et al. 2008b ). Hosseinzadeh et al. (2016) propose a division into two sub-groups based on early spectra (Fig. 9) . The detection of a pre-explosion outburst from the progenitor of SN 2006jc (Pastorello et al. 2007 ) suggests a massive star origin for these objects. 
Double-peaked SNe Ib
Regular Type Ic Supernovae
Unlike SNe Ib and SNe II, Type Ic SNe were not defined so far by the detection of a certain feature but by the absence of strong features of hydrogen and helium (Filippenko 1997 ; Fig. 11 The answer is yes. Fig. 1 shows that SNe Ic differ from regular SNe Ia at peak, having shallower absorption lines around λ 6150Å (the nature of which will be discussed below), and in particular, these lines are sub-dominant to strong λ 7774Å OI lines, placing regular SNe Ic at the lower left-hand corner of Fig. 1 . Another clear observational distinction between Type Ic SNe and SNe Ia is the appearance of the late-time nebular spectra (Fig. 7) . This distinction is clear, but such nebular spectra are observationally difficult to obtain. While regular SNe Ia and regular SNe Ic can be distinguished using peak light spectra, the same is not necessarily true for the many peculiar subclasses of SNe Ia and SNe Ic. We return to this question below.
The nature of the λ 6150Å absorption in SNe Ic is subject to debate. This feature is clearly due to hydrogen in SNe II (and in particular IIb; Fig. 16 ). If we accept that this feature is dominated by hydrogen also in SNe Ib (Fig. 8) , while the different ratio of λ 6150Å absorption depth to λ 7774Å OI (Fig. 1) further suggests that SNe Ic differ from SNe Ib not only in the lack of He I lines, but also in other observed properties.
We thus conclude that we can use Fig. 1 to positively define spectroscopically regular SNe Ic using their peak spectra, and that these events clearly differ from SNe Ia as well as from SNe Ib in properties other than the strength of He I lines. (Fig. 12 ).
Broad-line Type Ic Supernovae (Ic-BL)
This subclass of broad-line SNe Ic came into dramatic focus with the discovery of the first well-studied example, SN 1998bw, in the error region of the GammaRay Burst GRB980425 (Galama et al. 1998 ). Events of this subclass remain the only ones to be securely associated with GRBs (e. ) that was not associated with a GRB, further boosted the study of this class as a variant of SNe Ic, based on the strong spectroscopic resemblance (Fig. 12 ).
Broad-line SNe Ic (Ic-BL) are spectroscopically distinct in showing extreme values of velocity dispersion at and before peak (Fig. 12 ) that cause individual spectral lines to blend together. Modjaz et al. (2016, their Fig. 7 ) carefully studied the separate effects of large velocity dispersion that drives line blending (that they model by the velocity width of a convolution kernel required to match the mean regular SN Ic spectra to Ic-BL events) and the effects of high expansion velocities (that cause a shift in the minima of spectral lines). Based on this work we adopt their definition of SNe Ic-BL as having broad (rather than blue-shifted) absorption lines, with a useful (if somewhat arbitrary) convolution kernel value of 2000 km s −1 . As noted by Modjaz et al. (2016) , velocity dispersions and expansion velocities are strongly correlated, but the existence of outliers such as PTF10vgv (Corsi et al. 2011 ) that has broad lines (high dispersion) but low expansion velocities, and PTF12gzk (BenAmi et al. 2012) that has extremely high expansion velocities but low velocity dispersion (and is therefore spectroscopically not a Ic-BL) requires usage of velocity dispersion to define this class (rather than the easier to measure expansion velocity). With these exceptions noticed, the typical expansion velocity at peak for SNe Ic-BL is 19000 km s 
Other unusual Ib and Ic Supernovae
Type II Supernovae
This section reviews the classification of hydrogen-rich (Type II) SN events. For a detailed review of the properties of the various subclasses defined here, see Chapter 3.2, "H-rich Core-Collapse Supernovae".
Regular Type II Supernovae
Spectroscopically-regular Type II SNe can be unambiguously defined using optical spectra taken a few weeks after explosion, which are dominated by broad and strong lines of hydrogen (most notably Balmer Hα) as seen in Fig. 14 . Spectroscopicallyregular SNe II show a range of light curve shapes, including objects with flat evolution in red light (often called SNe II-P to denote their light curve Plateau), objects with relatively rapidly declining light curves (referred to as SNe II-L) as well as object showing a prominent long rise, similar to SN 1987A. Chapter 3.2 describes these subclasses in detail and discusses the open issue of whether they represent a continuum of properties or not. For the purpose of this section, we group all of these events together, as their spectroscopic appearance is quite similar. In Fig. 14 we identify the main spectroscopic features. A very detailed line identification of a photospheric SN II spectrum is presented in Leonard et al. (2002;  Fig. 10 and Table  4 in that paper). Rubin et al. (2016) find a mean peak absolute R-band magnitude of M R = −17.14 mag for spectroscopically normal events of all types. For the same sample of events, the expansion velocity at peak as measured from the minimum of the Hβ line is 9600 km s −1 . Fig. 15 shows the evolution of the spectroscopically regular SN 2013fs (iPTF13dqy; Yaron et al. 2016 ). This event has the most complete spectroscopic coverage from hours to years after explosion. The figure illustrates the initial day-long flash-ionised phase with prominent high-excitation emission lines, the transformation to a featureless blue continuum commonly observed several days after explosion during the hot initial stage of the shock-cooling phase, while hydrogen is likely fully ionised, the emergence of hydrogen lines at the beginning of the photospheric phase and the subsequent evolution of additional metal lines, and the late-time nebular phase. These phases are described in detail in the "H-Rich Core-Collapse Supenrovae" chapter. , with more extended red coverage; we consider events with such appearance to be spectroscopically regular SNe II. We also show a spectrum of the faint and slow Type II SN 2010id (PTF10vdl; olive; middle); note that even at 14d from estimated explosion this event has much lower expansion velocities.
Spectroscopic Evolution
Slowly-Rising Type II
The nearest SN in modern hostory, SN 1987A in the LMC, was a spectroscopically regular SN II (Fig. 14) with an exceedingly long rise time of > 80 days (Pun et al. 1995) . This light curve peculiarity is rare, and during the decades since 1987 only a few additional examples were studied. As shown in Fig. 16 , there is no clear spectroscopic separation between Type Ib and Type IIb SNe. Since extensive spectral sequences show that hydrogen in SNe IIb is typically limited only to the outer (faster) layers of the expanding ejecta (e.g. Ergon et al. 2014 ; their Fig. 14) , it may well be that SNe IIb and Ib represent a continuum of events with varying amounts of residual hydrogen in their outer envelopes. Since it appears that all well-studies SNe Ib show traces of hydrogen (e.g., Liu et al. 2016; Parrent et al. 2016) , it may be better to reclassify all these events as members of a single class (IIb) and reserve the "Ib" class only for He-rich events that show no hydrogen at all.
Transitional Type IIb Events
Several sub-classes of SNe IIb have been proposed over the years, including a radio-based distinction between events from compact vs. extended progenitors (Chevalier & Soderberg 2010 ) and a class of events with flat velocity evolution (Folatelli et al. 2014 ).
Interacting Type IIn Events
This subsection deals with the classification of hydrogen-rich SN events that show prominent narrow emission lines (Type IIn). For a detailed review of the properties of these events, see Chapter 3.6, "Interacting Supernovae: Types IIn and Ibn".
The first examples of this class of events were presented by Filippenko (1989) 
SLSN
The new class of superluminous supernovae (SLSNe) was defined (Gal-Yam 2012) during recent years, following the discovery of increasing numbers of extremely luminous SNe, with peak magnitudes well in excess (typically −21 mag absolute or above in visible light) of that of normal events ( Table 2 ). Gal-Yam (2012) provides a historical review of the emergence of this class. Chapter 3.7 ("Superluminous Supernovae") describes these events in more detail.
The classification of SLSNe broadly follows the nomenclature of regular SNe, with a basic division into Type II SLSNe (SLSNe-II) that show prominent hydrogen features, and Type I events (SLSNe-I) that lack hydrogen ( Fig. 18 ; Gal-Yam 2012).
The majority of SLSN-II events display strong hydrogen emission lines similar to those of the less luminous SNe IIn ( A small number of SLSNe-II develop broad hydrogen lines without narrow components (e.g., Fig. 19 ), the prototype of this class has been SN 2008es (Miller et Fig. 19 ). Interestingly, Fig. 19 suggests that all types of SLSNe may share spectroscopic similarities at late times.
In terms of their light curve evolution, SLSNe-I are better studied than SLSNe-II. In addition to their extreme peak luminosities, they often show initial "bumps" in their light curves (Leloudas et al. 2011; Nicholl et al. 2015a; Smith et al. 2016; Nicholl & Smartt 2016) ; these may be related to the explosion shock breakout cool-ing emission. Some events also show prominent bumps at later times (e.g., Nicholl et al. 2016) . Gal-Yam (2012) suggested that the class of SLSNe-I could be separated into subclasses of slowly (Type R) and rapidly (Type I) declining events, but additional observations accumulated since makes this distinction unclear. Spectroscopic evidence (Fig. 20) may suggest that at least some slowly-and rapidly-declining SLSNe-I also show spectroscopic distinction, but more pre-peak spectroscopic observations of SLSNe-I are required to better test this.
Since SLSNe are detected throughout a broad redshift range and via surveys with diverse observing strategies and typical depths, it is not trivial to define their mean properties. 
A New Supernova Classification Scheme
The existing SN classification scheme is based mostly on peak spectroscopic features for the main classes, and involves also other properties for sub-classes. The system evolved over several decades and new classes and sub-classes were added as our knowledge expanded, with nomenclature often taking some years to stabilise (in the sense of most people using the same term for the same group of objects). With the maturation of the field, now may be the time to undertake a review of this issue and propose a modified classification scheme. This is attempted here.
A few shortcomings of the existing system one can think of is that class names are not systematically defined according to a set of underlying principles, some of the class names are quite opaque to non-experts and form a barrier for general astrophysicists in following the SN literature, and that some class names mix observational properties with physical interpretation that may be debated (for example, "Ia-CSM").
The new system presented here is inspired by the system used to classify stars. The main principles followed are:
1. Class names clearly separate assumptions about the physical origin of events (that are often a subject of debate) and observational properties (that should be universally agreed upon, to within measurement errors).
2. The system tries to retain maximal backward compatibility, in particular with regards to the class of SNe Ia that has become a "brand" among the general scientific community.
3. The system is based on observable quantities that are (and will remain) most readily measured, namely peak magnitude and peak optical spectra.
4. Optional tags are introduced, that allow for short names for standard objects, and more informative and long names for unusual objects.
5. The system can easily accommodate continuous (rather than discrete) class designations, to handle events located along a continuum of some defining property.
6. The system is well suited to implementation within large data bases.
The new SN class names have the following structure:
All SN class names have a required part composed of a physical origin indicator AA with values AA= "Ia" for explosions of WD progenitors, and AA="CC" for massive star explosions. This is followed by a spectroscopically defined classifier of the composition of the ejecta, with "0" standing for strong hydrogen features (no or little stripping of the progenitor), "1" stands for strong He features with no H features (all hydrogen stripped), and "2" indicates no He features (all H and He stripped). This system easily accommodates transitional classes such as the group currently named SNe IIb, which would have fractional values between 0 and 1. Since standard SNe Ia never show hydrogen or helium features, the composition indicator can also be dropped for this class, defaulting to SN Ia (rather than SN Ia2) for standard objects. This required part is followed by optional tags. These include "i" for interaction, followed by the composition of the material with which the SN ejecta interact (i0 = interaction with hydrogen, i1 = interaction with helium, and so on). The "m" tag indicates the peak magnitude offset from the typical value for a particular class, and the "v" tag indicates fractional shift in velocity with respect to the mean peak expansion velocity. We also introduce two tags to note the temporal scales of objects. the tag "r" notes the rise time to peak in days, and the tag "d" notes the decline rate in magnitudes per 15 days in R-band (∆ M R,15 ). Table 2 provides a full translation between currently used classes defined above and the new system. Peak magnitudes have been homogenised to the R band. . These "flash" features typically disappear within a few days of explosion, and the resulting blue and featureless spectra (third from top) are often seen at discovery of SNe II. Within a week or two the spectrum transforms into the photospheric phase with the emergence of strong, broad and blue-shifted He I and Balmer lines (middle spectra). Within the next hundred days or so, the spectrum turns redder and strong metal lines appear (second from bottom spectrum). Eventually, the spectrum evolves into the nebular phase and is dominated by strong emission lines of Hα, Ca II and OI. 
